Summary. Ribosome concentration, ribosome distribution on sucrose density gradients, and in-vitro ribosomal amino-acid incorporation (noncollagen and collagen synthesis) were studied in muscle biopsy samples obtained from 30 patients with Duchenne muscular dystrophy, seven patients with Becker muscular dystrophy, and 10 with facioscapulohumeral muscular dystrophy. Ribosome concentration was normal in Duchenne and facioscapulohumeral and decreased in Becker muscular dystrophy. Distribution of ribosomes in sucrose density gradients showed abnormalities (sharp monosomal peak and fewer polyribosomes) only in Duchenne muscular dystrophy and was normal in the other two types. In-vitro amino-acid incorporation of ribosomes in Duchenne muscular dystrophy revealed high collagen and low noncollagen synthesis of the heavy polyribosomes. This abnormality is controlled by an undetermined enzymatic factor belonging to the soluble enzyme fraction. Supplementation of the dystrophic heavy polyribosomes with normal soluble enzymes restored the synthesis of collagen to that of the controls. Heavy polyribosomes extracted from normals or from carriers produce proportionately more collagen in the presence ofsoluble enzyme fraction from Duchenne muscular dystrophy than in the presence of their homologous enzymes. In Becker muscular dystrophy, both noncollagen and collagen synthesis of the heavy polyribosomes were increased, under the influence of ribosomal factors. The different protein synthesis in Duchenne and Becker muscular dystrophies suggests that these conditions are non-allelic. In facioscapulohumeral muscular dystrophy the changes in protein synthesis occurred only in the early stage of the disease and consisted of increased noncollagen synthesis of the light polyribosomes, while the heavy polyribosomes had normal activity including collagen synthesis. This reaction was controlled by ribosomal factors.
Technical details about the muscle biopsy, the procedure for the preparation of the muscle extracts and the evaluation of ribosomal protein synthesis were previously reported (Ionasescu et al, 1971a and b) . The assay for collagen synthesis represented the difference in the trichloroacetic acid precipitable radioactivity in the absence and presence of purified Clostridium histolyticum collagenase (Worthington Biochemical Corp). Determination of the noncollagen protein in the muscle homogenate was done by the method of Lowry et al (1951) (Fig. 1) . Controls showed a smaller and broader monomeric peak with many more polyribosomes (Fig. 2) 9-2±1 5-4±1-5
> 0-05 > 0-05 * The major ribosome fraction was obtained by extraction of an initial 122,000 g pellet with detergent. The free ribosomes were obtained by recentrifugation of the initial high-speed supernatant fraction at 150,000 g for two hours. Further extractions of the 122,000 g pellet with a doubled concentration of detergent produced the re-extracted ribosome fraction. In-vitro amino-acid incorporation of ribosomes. After separation of the ribosomes into 20-25 fractions by sucrose density gradient centrifugation, the incorporation of a mixture of 14C-labelled amino acids (Schwartz Bioresearch 3122-08) in the presence of added soluble enzymes from the same subject was used as a measure of total protein (Ionasescu et al, 1971a and b) . A summary of our findings is presented in Table II . In Duchenne MD the specific activity of monomeric ribosomes was normal while the average value for the aminoacid incorporation of total polyribosomes was 5-8 times higher than for our controls. The ratio of the specific activities of the polyribosomes to the monomeric ribosomes showed highly significant differences between the dystrophic and control groups. In Becker MD, the specific activity of the monomeric ribosomes was about two times higher than in our controls. The protein synthesis of the total polyribosomes was significantly higher (by 4-3) than in the normal muscle. The ratio of the specific activities of the polyribosomes to the monomeric ribosomes was also significantly higher than in the control group. In FSH MD significant changes in protein synthesis were observed only in the early stage of the disease. They consisted of decrease of specific activity of monomeric ribosomes, high protein synthesis (times 3) of total polyribosomes, high ratio of the specific activities of the polyribosomes to the monomeric ribosomes. FSH MD in a late stage showed normal findings of ribosomal protein synthesis.
In-vitro synthesis of collagen. The sedimented polyribosomes (pelleted to the bottom of the 15 to 50% linear sucrose gradients) are heavy ribosomes, which normally synthesize most of the collagen and of the heavy chains of the myosin molecule. (Ionasescu et al, 1971a) . Figure 5 Table III ). The disorder in the former condition seems to be in the light polyribosomes, which synthesize large amounts of noncollagen proteins in the early stage of the disease. The location of the peak of amino-acid incorporation would suggest a high synthesis oftropomyosin or actin (see Fig. 4 In conclusion, it seems that in the evaluation of ribosomal protein synthesis, particularly of the heavy polyribosomes, light or electron microscopy, rather than other biochemical tests, shows changes which help in distinguishing different types of muscular dystrophies. These findings do not prove or disprove whether the metabolic disorder in protein synthesis has the origin in the central nervous system or in the muscle.
